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December 2 1992 

Robert M Nelson Jr 
Manager 
DOE. RFO 

Attn R J Schassburger 

OPERABLE UNIT 1 (OU 1) 881 HILLSIDE TREATABILITY STUDY SUMMARY 
RLB 0744 92 

92  RF 13974 

Enclosed please find the Subject OU 1 Treatability Study Summary The summary reviews 
the treatability study development and implementatmn process for OU 1 Results of the 
field and analytical work are presented as is the rationale for curtailing further 
treatability study work 

If you have questions concerning this letter please contact D M Smith of Environmental 
Saence 8 Engineering at 966 8636 

R L Benedetti 
Assmate General Manager 
Environmental Restoration Management 

DMS cet 

Orig and 1 cc R M Nelson Jr 

Enclosure 
As Stated 

cc 
S R Grace DOE RFO 

ADMIN RECORD ' I  I 



The mtent of h s  attachment 1s to prow& a s v  of events completed to support 
a phased approach to matabhty stuQes for the 881 Hdlside (Operable Urut 1 [OUl]) 
Comcave Measures StudyFeasiWty Study (CMSPS) To thls end, the followmg stcoons 
pronde perttnent m f m n o n  wth regard to 1) the scopmg of trcatabhty studm 2) the 
preparanon of a treatabhty study work plan (TSWP) and a field samplmg plan (FSP) 3) the 

mplementaaon of field samphg and 4) the Implementahon of an analyacal program to fully 

charactenze untreated sod samples 

Scopine of Tmatabilitv Stuches 

hual efforts assoclcLttd wth the OU1 CMS/FS focused on cvaluaang whether 
ueatabhty studm could be useful m support of potennal future r e d d  altcmattves A 
rmew of exrsmg slte characternabon data (Phase I and Phase 11 Remedral Investlgatlon 

dam) tn March 1992 mdxated that groundwater and possibly subsurface sod arc contammated 
wth volatllt organic compounds (VOCs) wth the former &urn e&bitmg the most 
signrficant concentmuons e g up to 33 OOO pg/l(33 ppm) for the VOC 1 1 &chloroethene 
Table 1 prowdes a summary of contarmnant concentrahons found at OU1 Indxmdual 
Hazardous Substance Sites @ISSs) In addmon Table 1 hsts technologes consldtred 
potennally applicable for treatment of the slte contarmnants Withm OU1 elevated 
groundwater concentranons of VOCs were found 111 samples obmed from w e b  0587 1074 
and 4387 whch are located at MSS 119 1 (see Figure 1) 

Based on the rtwew of OU1 Phase I and II charactcnzauon data, the treatabhty 
program for OU1 was focused toward the evaluanon of m situ treatment tcchnologm for the 

removal and/or destrucnon of VOC contammanon 111 saturated zone and possibly vadose zone 
subsurface sods (1 e these sods had potennal to be contarnurated due to contact wlth 

groundwater) Trcatabhty studtes for the treatment of groundwater contamlnatcd wth VOCs 

were not necessary there exms sufficient data for vanous technologes that have been 
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successfully applred to the matment of these contamumts in the groundwater meci~um. The 
potenmlly apphcable sod treatment technologes noted rn Table 1 were scmncd wtb regard 

to potennal effccnveness and mplementabdq and at the concurrence of tcchcal 

representanves from DOE EG&G Rocky Flats and Dames & Moart scnl flushxng 
bimmdanon and rad10 frequency heating wen retamed for further tnatabhty study 
mvesnganon It was concluded that trcatabdq studm on these thnc twhnologm r q u d  
sod samples whch were consrdend representanve of m situ condmons As a result a field 

samphg plan was pmpand for the collecnon of unhturbed sod c m  samples contamng 

VOCs The sod cores were to mclude saturated sods 

Treatabhtv Studv Work Plan and Field SamDling Plan 

Under the bctlon of EG&G a TSWP was prepared to outhe procedures to be 

followed dunng treatabhty tesmg of sod flushmg bioremdanon and d o  frequency 

heamg The TSWP was structured to prov~de p m f  of concept evaluanons of these 

technologxs Sod flushmg was considered to have the hghest potennal for actual site 

mplementanon due to its proven effccnveness at other smdarly cont8rrrm8ttd sites therefore 
it was considered the pnmary technology for breatabhty tesnng Roof-of-concept technology 

evaluanons are typically performed through laboratory or small bench scale tests pnor to 

maatmg pdot scale stud~es These evaluations are mtendcd to den* possible shortcormngs 
m a ttchnology wth regard to its effecaveness and/or implemcntabhty Such shortcormmgs 

would e h a t e  a technology from further consideranon 

The scope of tests for sod flushing outhned m the TSWP were developed to prow& 
1) mformanon to screen potenml flushmg solunons for thcv abhty to remove contarmnants 

from the OU1 subsurface sod 2) opnmwn concentranons of the most efftctlve flushmg 

solunons and 3) a demonstranon of the performance of the chosen flushmg solubon on 
unduturbed sod cores from OU1 at the bench scale Proof of concept for sod flushmg would 
be evaluated on the basis of estmatcd concentranon lsotherms for the varylng contarmnant 
concentranons found 111 OU1 subsurface sods 

I 



The biomtment study presented m the TSWP was not developed to test the 

biodegradabdq of mdmdual compounds Xnstcad, the TSWP had proccdwcs to allow proof 

of concept to be judged based on an evaluahon of exlshng mmbial populations m so& at 

OU1 rmcrobial nutnent rcquvtmtnts and the physical charactenmcs of the nahve sods 

Phyncal charactenzauon is needed to assess the a b h y  to apply an m situ brotnatment 

system 

Spcafic aatabihty test procedurts for rad10 frequency heamg were not developed 
wth the TSWP These procedures were to be completed at a later date upon the 
idenhficahon of an appropnatc treatab&ty vendor 

The FSP whch was mcluded as an attachment to the TSWP idcnnficd 10 samphg 
locauons wthm the mcl~llty of well 4387 however due to management constmnts only two 
locahons were a rually sampled. Of the 10 these two locations arc in closest proxmty to 
well 4387 Figure 2 from the recent Phase III RFURI Draft Fmal Repart, m&catcs that 
contarmnated subsurface sods were llkely to be encountered at these bcahons 

Field SamDlmq 

D d h g  at each of the sampmg locabons consisted of the COmpIebon of two separate 

bonngs A first or exploratory bonng idennfied mtervals of CO~tammahOn A second 
bonng adjacent to the first bonng targeted the intervals of contarmnahon for collection of 

un&sturbcd samples Targeted intervals were idenflied through ambient temperature 
headspace (ATH) screemng of the exploratory bonng sods usmg an HNu meter equppcd with 

a photoiomzauon detector (PID) hamng an I1 7 eV bulb Any mterval whch ngmcrcd an 

HNu rcadmg greater than or equal to 2 ppm above background was noted as a target 
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mterval for the second bonng Previous OU1 field mvesagations used PED0 having 10 2 eV 

bulbs The 11 7 eV bulb whch 1s more sensluve to a greater vanety of VOCs than the 10 2 
eV bulb was chosen for the aatabihty study f=ld smtnurg m antrcipaaon of encountcmg 

low VOC conccntrauons 

Figure 3 idenaes the locauons (relauve to well 4387) where samplmg occurnd. 
Thm were three exploratory bonngs (labeled as A h g s  on the figure) and three 

unchsturbed sample bonngs (labeled as B bonngs on the figure) Only two A and two 
B h g s  were consided successful Bonngs m 1 9 2  an A" bonng and FIW)592 a 
B bamg were not successful due to 1) IT00192 encountering a sigmficant amount of 

prewoudy hsturbed subsurface soils and 2) Flyx)592 encountcrxng large cobbles whch 
prevented the adequate collecucm of npnsentauve sample mtcmals 

Attachment 2 c o n m  Rocky Flats Plant Borehole Logs for both the A and B 

bonngs the bonng log for well 4387 depth to-water data for well 4387 and comspondena 
from the matab&ty study laboratory IT Corporauon 

Charactcnzauon of Untreated sod SamDles 

Table 2 pmw&s field scnening results for the A and B bonngs and VOC 
concentrauons whch wen dcmxuned by IT Corporanon As noted in Table 2 and supported 

by the borehole logs boreholes FToo292 FToo492 and m 5 9 2  w m  Wed to a depth of 

approxlmately 19 feet. Based on depth to-water data for well 4387 it was expected that 

saturated sods would be encountered at a depth rangmg from 8 to 12 feet, however saturated 

sods were not reached. Per corrcspondence from IT Corporation dated October 19 1992 and 
November 1 1  1992 except for one sample mterval there were no slgnrficant levels of 
contammation in the sample mtervals exarmned, mcludmg those mtcxvals that were hkely to 

have been saturated wth c o n m a t e d  groundwater near well 4387 The excephon was at 
borehole FToo692 whch had an HNu readmg of 500 ppm m the field and an analytical 

result of 940 pgkg (0 940 ppm) VOC concentranon (attnbutable to tetrachloroethene) 'Rus 
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W -  TS-20B1 
(R00592) 

2 5  P , E  

V 

53 

BH-4387 
Allwial Monitoring Well # 4387 

2.0 

Ts-1 0A2 BlM82Q1 
m00292) 

5 25 

TS 1 OAl 

(Fro01 92) 

PlEBRFPBoAl67aDRAwBO\DIUVK?lYPLOUDl mw Figure 3 Sampling Location Detail 



Table 2 

TS-1 0 A1 
(FT00192) 

TS-1 0 A2 
(FT00292) 

TS-1 0 B 
(FT00392) 

TS-2 0 A 
(FTO 04 9 2 ) 

TS-2 0 B1 
(FT00592 ) 

TS-2 0 B2 
(FT00692) 

BH10000WSb 
BH1000lWSb 
BH10002WSb 
BH10003WSb 
BH10004WSb 
BH10005WSb 

BH10006WSb 
BH10007WSb 
BH10008WSb 
BH10009WSb 
BHlOOlOWSb 
BH10011WSb 
BH10012WSb 
BH10013WSb 
BH10014WSb 

BHlOOO9WSt 
BHlOOlOWSt 

BH10015WSb 
BH10016WSb 
BH10017WSb 
BH10018WSb 
BH10019WSb 
BH10020WSb 
BHlO 0 2 lWSb 
BH10022WSb 
BH10023WSb 
BH10024WSb 

BH10015WSt 
BHlOOl6WSt 
BH10017WSt 
BH10018WSt 
BH10019WSt 
BH10020WSt 
BHlO 02 lWSt 
BH10022WSt 
BH10023WSt 

BH10027WSt 
BH10028WSt 
BH10029WSt 

2 0-4 2 
2 0-4 2 
2 0-4 2 
4 2-5 8 
4 2-5 8 
4 2-5 8 

0-1 7 
1 7-3 4 
3 4-5 7 
5 7-9 7 
7 7-9 7 
11 7-13 7 
14 7-15 7 
15 7-17 7 
17 7-18 7 

6 0-8 0 
8 0-10 0 

0-2 1 
2 1-4 1 
4 1-6 1 
6 1-8 1 
8 1-10 1 
10 1-12 1 
12 1-14 1 
14 1-16 1 
16 1-18 1 
18 1-19 1 

0-2 4 

2 
2 
2 
1 
1 
1 

5 
16 
2 
8 
1 

1 
5 

3 5  
14 

30 
5 
1 
1 
9 
8 
4 

4 5  

20 - 

18 2 
17 4 

18 5 

bulk sample 
bulk sample 
bulk sample 
bulk sample 

25 3 
23 2 

21 6 
18 8 
20 3 
15 9 

bulk sample 
bulk sample 
bulk sample 
bulk sample 

16 5 
sample discarded no recovery 
5 2-6 7 1 5  18 3 
6 7-8 7 1 14 8 
8 7-10 7 13 25 3 

11 5 
25 8 

4 0  

1 9  
1 6  

27 6 
3 5  
4 7  
19 9 

12 5 

2 8  
2 6  
1 0  

no sample recovered due to large cobbles 
has been pushed ahead of tube 
14 7-16 7 1 19 6 5 4  
16 7-18 7 18 18 4 8 9  

0-2 25 80 15 7 18 3 
2 25-3 0 - 

3 0-4 5 500 5 0  940(*) 

* Analyzed sample was a composite of BH10028WSt and BH10029WSt 



npmd tctrachlonthene concentratton is somewhat elevated above other ar&yses (for 

tctrachlolmthene) m the w m t y  However it IS consstent wth other m d t s  whch 

demonstratt all mdmdual VOC reports m subsurface sods are less that 1 ppm. 

Recommendations on Treatabhtv Studm 

The treatabhty study samphg effort supports the bcbef that VOC contaxunaaon m 
subsurface sods s very Irmrtcd. This support stems from the falure of treatabhty study 
sampbg to retneve sigmficmtly contarmnated saturated zone and vadose zone sods from an 

area of OU1 whch has been shown through prevlous mvestlgatlons to be an area wth 

elevated VOC concentrauons m subsurface soil and groundwater As ducussed m the 

premous sccuon IT Corporauon s analyucal results venfy that subsurface sod contammanon 
was not found 111 signrficant amounts on the treatabhty study samples retncvcd. 

Treatabihty study samphg has r e m f d  the findrng of the remettal mvesngauon 
that contammation assoaated with groundwater is h t c d  to the lIllIlLtdlEtc m-ty of allumal 
momtonng well number 4387 Srnce sigtuficant VOC contarmnauon was not found on 
subsurface sods that have hkely been saturated wth groundwater near well 4387 (based on 
water table data for the area) it is also reasonable to surrmse that 1) VOC contarmnatlOn 
r e m s  wlth the groundwater i e the abdq of subsurface sods to retam VOCs through 
adsorpnon or other s d a r  mechmsms is low andlor 2) VOC contarmnated groundwater 
exists rn pockets 111 the subsurface sod and remans relauvely un&sturbed dunng 
groundwater table level fluctuaaon events 

Treatabihty stuhes for sod flushmg biotreatment and e o  frequency heamg would 
provlde no sigdicant benefits to evaluatlng feasibihty study alternatives for OUl based on 

the addmonal information obmed dunng the treatabfity study samplmg effort Further 

defhuon regardmg the h t c d  extent of subsurface sod VOC contammaaon obmned through 

trcatab~ty samphg dmounts the potenhd benefits of sod flushmg biotreatment and d o  

frequency heahng as m SIN sod rerndaaon tcchnologes for OU1 
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FORM G T U  (REV 2) 

SAMPLE OESCRlPTlON 

NOTES General USCS e modified for thir log as follows 
Materlah amounts are estm~atd by Y volume instead af X wrght. 
(1) B d l y  broken care accurate tootlge mecwremenb not p s U e  
(2) Core breaks annot be matched accurate footage ~eaSUr6ments not possible 

(a 13m Y ~ o X m u r l A ~ ~ ~  
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US D€?ARIMENT OF ENERGY ROCKY FLATS PUNT FORM CITU (REV 2) 

HOLLOW STEM AUGER DRILLING 
FIELD ACTIVITIES REPORT 

PROJECT NAME v z 1 As s f/9 / 
BOREHOLE IDENTIFICA'IION 
W T H E R  CONDrrIONS 
RIG W E  
DRILLER & DRILLING COMPANY 
GEOLOGIST 

CREW MEMBER(S) 

SUBCONTIUCTOR(S) 

TOTAL DEPTH (FI') 
DEPTH TO BEDROCK (R') 

6 2  B O R I N G D L U E T E R O  7 "  
WATERLEVU(FI') / 

AUGERS k BIT "E k ID (IN) /-(SA$ 3 V4I 

DECONTAMINATION 

SAMPLE NUMBERS TYPES AND DEPTHS fFI7 

HAMMER SIZE (LB) 
END OF DAY STATUS (CHECK 1) In Progress DdbgCompleted / 
CHRONOLOGICAL RECORD OF ACIlVITlES (AND COMMENTS) 

1052 .r.Ca& J r  I l / n +  
1157- g n ~ l \ d  j r l ? r q  

Y 



FORM C T S  (REV 2) 

/ CASING LEFI' IN P U C E  
Typc/Lengtb (R)/DIPmcter (In) 
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U S  DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM G T U  (REV 2) 

EG&G LOGGING SUPERUSOR - 
APPROVAL DATE 

SAMPLE OESCAlPTlON 

E 

I - -  

NOTES General USCS o modified for this log as follows 
kteriak amounts are estimated by X volume instead d X weight. 
(1) Bsdly broken core accuate footage measurements not possible 
(2) Core breaks cannot be matched rawate footage meusuremenB n u  possible 

c 
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U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Bormhd. Numm F 7 Z  9 t  S w t a a E f w a t k  
Loention North: East Ar.8. 
Data TOW Depth. 
Geologrst: a m P W  Projad No 

EGbG LOGGING SUPERVISOR - Drilliig Equip, S m P k T m  

APPROVAL DATE 

SAMPLE OESCRlPTlON 

qOTES General. USCS u modified for this log as follows 
Matedab unounts are estimated by Y vdume Instead of Y weight. 
(1) Badly broken core accurate footage rneasurments not posslbk 
(2) Core breaks cannot be matched accurate footage measuremenls not possible 



US. D€?ARTMENT OF ENERGY ROCKY FUTS PLANT FORM GTU (REV 2) 

HOLLOW STEM AUGER DRILLDIG 
FIELD ACTMTIES REPORT 

PRoJEmNAME 
BOREHOLE IDENTIFICATION 
WlXX?ER CONDrXlONS 

RIG "PE 
DRILlzR & DRILUNG COMPANY 
GEOLOGIST 

-==(SI 
SUBCONTUaOR(S) 

TOTAL DEPrH (rr) 
DEPI" TO BEDROCK (m 
AUGERS k BIT TYPE k ID (IN) 

DECONTAMINATSON 

SAMPLENUMBERS TYPES ANDDEPmS(Fr) 

, 

COMPLETEDBY kc AA IfJ 
?M W Y  



TOTAL DEplw (rr) 
WATER LEVEYFT) 

TREMIE & PUMPING EQUIPMENT 
GROUT VOLUME PLACED 0) 
WING REMOVED 
m=m @ID-- (In) 

CASING LEFT IN P U C E  
Type/Lcngth (Ft)/Dumeta (In) 

I 

SURFACE SEAL 



U S  DEPAR’I”T OF ENERGY ROCKY FIATS P M  FORM GTIA (REV 2) 

EG&G LOGGING SUPERVISOR - 
APPROVAL DATE 

SAMPLE MSCRlPTlON 

NOTES General. USCS is modified for this log PI follows 
Materlab amounts are estimated by X volume Instead of % wmgM 
(1) Badly broken corm accurate footage meeutremenb not possible 
(2) Core breaks cannot be matched accurate footage measurements not posrrble 
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U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 
- 

ROCKY FIATS PLANT BOREHOLE LOG 
Borohok N u m m  r 7 0 0 3  9 2  surl8=Elwdon . 

P A G E Z O F L  

Locptiorr North: Eut: Area 
Dato Total D o p h  
Geologist e m P W  Projd No 
Drilling Equip sunpk TYP. 

EGbG LOGGING SUPERVISOR - 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES General USCS h modified for this log as lollom 
Matorlab amounts are estunated by Y volume Instead of Y wmgM 
(1) Badly broken core accurate footage mePsurments not possible 
(2) Core breaks cannot be matched accwate footage measurements not p ~ s i b k  



US. DE?ARTMEKT OF ENERGY ROCKY FLATS PIANT 

HOLLOW STEM AUGER DRILLING 
FIELD ACMVITXES REPORT 

PROJECT NAME 
BOREHOLE IDENTIFICATION 
W E A m  CONDmoNs 

RIG m 
DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 
SUBCONTRACT'OR(S) 

TOTAL DEPTH 
DEPTH TO BEDROCK (FT) 

AUGERS & BXT TYPE & I9 (IN) 

DECONTAMINATION 

SAMPLE NUMBERS TYPES AND DElTIS fFX7 

HAMMER SIZE (LB) 
END-OF DAY STATUS (CHECK I) In Progress ~ ~ c o m p ~ e t m i  

CHRONOLOGICAL RECORD OF A(XMTIES (AND COMMENTS) 
n q o ~  - A a I D  drl///ns 

/I) 1's - driIlin: ta )Y10/1/c 
c/ r 

Q 



PROJECT NAME 
BORP1OLEIDE"ImCAnON - 
WEATHER CONDmoNs 
RIG TYPE 
DRIUkR & DRULlUG COMPANY 
GEOUGIST - MEMBER(S) 
SUBCOKnucroR(S) 

BOREHOLE ABANDONMENT 
FIELDACI'MTIESREPORT 

TOTAL DEPI?I 
WATER 

TREMIE & PUMPING EQUIPMENT 
GROUT VOLUME PLACED (Ff) 
CASING REMOVED 

Twm4J (Ft)/Dirpp- (In) 

CASING LElT IN P U C E  
Type/kngth (Ft)/Dimctu (In) 

SURFACE SEAL 
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L S Q E t  A R m T  OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 

i 
L 

-~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Borahda N ~ W  m o o  4 4 2 
CocPtiocrN w 
Data 0 B r  

R(b/  Caa 
Geologrrt: fWfi 
Olllling Equip b t Dr // 

EG&G LOGGING SUPERVISOR - 
APPROVAL - 

NOTES General USCS u modified for  thls log 01 lolows 
Matedab amounts we esthrated by Y volume instead of X wecght. 
(1) Badly broken core accurate footage memrementr not possible 
(2) Core brsakr annot be matched accurate footage measurements not p s b l e  

I 

I 



U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 

EG&G LOGGING SUPERVISOR - 
APPROVAL DATE 

5- 

/b - 

J7- 

SAMptE DESCRlPnON 

7 
4 4 4- 

NOTES General WCS i, modified for this log as fotlorn 
hkterlah amounts are esilmated by X volume Instead a( X wugM 
(1) Badly broken core accurate footage measurements n a  possible 
(2) Corn breaks annot be matched a.tcuata footage measurements nat possible 



US. DE?- OF ENERGY ROCKY RATS PUNT FORM G".ZA (REV 2) 

HOLUlWISIlEM AUGER DRILLING 
FIELD ACTXWTIES REPORT 

PRoJEcrNAME 
BOREHOLE IDEMPICATION 

WEATHER coNDmoNs 
IUG TYPE 
DRILLER & DRILLING COMPANY 

GEOLOGIST 
CREW MEMBER@) 
SUBCO"RACrOR(S) 

TOTAL DEPTH (FI) 
DEPTX TO BEDROCK 
AUGERS 

DECONTAMINATION 

BIT TYPE & 19 0 



/ 
SURFACE SEAL DatcSct B/zq/ss Dcpth(Ft) /9 / 

I/ SUBCONTRACTOR ugs* 2 
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U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 

c 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES Ganef& USCS h modified for this log as tollom 
Materfab amountr YO osthated by X volume Instead of X w d g k  
(1) Badly broken core accurate tootpge measurmen8 not porsibls 
(2) Con breaks cannot be matched accurate footage metrurmentr not porsibls 
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U S  DEPARTMEhT OF ENERGY ROCKY FLATS PIANT FORM G T U  (REV 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
BonhdrNumbnr wtM5 4 ,  s-EkVrtkn 
Loath Nom - ku. 
Dato T0t.l Dopth 
Goologmt CommW -No - 
D m  Equip Sunpkfm 

EG&G LOGGING SUPERVISOR - 
APPROVAL OATE 

~ ~- 

SAMPLE DESCRIPTION 

NOTES General USCS h modified for thia log = l o l ~ m  
Materia& 0mow)ts are ertlmrted by X volume Instead of 96 wagM 
(1) Badly broken core accurate foolage measurements not pstble 
(2) Core bmdu -not be matched accurate tootags measurmenb not posribla 

J 



US -ARTRENT OF ENERGY ROCKY RATS FORM GT2A (REV 2) 

HOLLOW-STEM AUGER DMLLXNG 
FIELD ACX'MTIES REPORT 

PROJEm NAME 
BOREHOLE IDENTIFICATION 
WEATHER CONDmoNs 
RIG TYPE 
DRXLLER & DRILUNG COMPANY 
GEOtOGIST 
CREW MEMBER(S) 
SUBCONTIUCIOR(S) 

TOTAL DEITH 
D E I "  TO BEDROCK (FT) 
AUGERS k BIT TYPE & ID (IN) 

DECONTAMINATION 

SAMPLE NUMBERS TYPES, AND DEPTHS 

HAMMER SIZE (LB) 

END-OF DAY STATUS (CHECK 1) In Progress ~ m c ~ m p l t t e d  
CHRONOLOGICAL RECORD OF ACTIVlRES (AND COMMENTS) 

I O O O -  

1330 d reo- a& 

be a i  n dnilr nc, 

j 3 a o  A: 11104 C b L h f C  
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US. DEPARTMENT OF ENERGY ROCKY FLATS PUlW 

BOREHOLE 

PRoJEcrNAME 
BOREHOLE IDPRlFICATION - 
WEATHER CONDmoNs 
RIG TYPE 
DRILLER & DRIUPIO COMPANY 
GEOLOGIST 

SUBCONZRACrOR(S) 
MEMBER0 

FORM CTJA (REV 2) 

CASING LEFT IN P U C E  
T'/Length (Ft)/Dmcter (In) 

/ 
SURFACE S E U  

k. 
COMPLlEITD BY 

SUBCONTRACTOR 
Rm N u  - 

- 



U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T U  (REV 2) 

C 

t, 

EG&G LOGGING SUPERVISOR - 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES Goner& USCS b modified for this log as foilom 
Matedab amounts iye estimated by X vdumr Instad of X wmgM 
(1) Badly broken core accurate footage memurmentr not porrible 
(2) Core breaks cannot be matchod a&unt. footage mesrurmentr not possible 



HOLLOW-STEM AUGER DRILLING 
FIELO AcrrVlTIEs REPORT 

PROJECX NAME 
BOREHOLE XDENIIFIUTION 
WlXTHER CONDI'IIONS 
RIG TYPE 
DRILLER & DRILLING COMPANY 

GEOLOGIST 

CREW MEMBER(S) 
SUBCONT€UCrOR(S) 

TOTAL DEPTH OFT) 
DEPTH TO BEDROCK 0 
AUGERS & BIT TYPE k ID (IN) 

DECONTAMINATION 

SAMPLE NUMBERS TYPES AND DEPTHS (rr) 



FORM CT' (REV 2) 

TOTAL DEprw (FI) 

WATER 

TREMIE & PUMPING EQ- 
GROUT VOLUME PIACED (rr9 
CASING REMOVED 

' I m m  Ft))/r>run= (In) 

SURFACE SEAL 
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Y "  
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E "  
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Intemahonal 
Technology 
Corporation 

Olgd Erhch 
EG&G Rocky Fldb Im 
Po Box464 
Golden Colvnulo 
804024464 

Octoher 19 1992 

ROCKY FLAT$ RTLUTDE 881 SOiL FLUSHING TREATABIL3TY STUDY 
INITIAL CHAWCTERIZATION SUMMARY REPORT 

Soil and water m p l c . .  from Rocky Flau were received by IT i) Pohhon Control Enpneenng 
(PCE) group at lT s Special Analyucal Laboratory (SAL) bctwcm A u p t  28 and September 3 
1992 The soil samples wcn: rnarnmned at 4°C while at h e  SAL %il samples RH10006WS 
BH10007WS BHlCXIO8WS BH10018WS and a s p k d  sample wcrc initdy ~ d y d  for volable 
orgatllc compounds (VOCs) at the SAL on September 4 Four grams of sol1 were extnrkd wth 
methanol at a 1 1 (wLwt) ratlo and 2m pL injCCLd mlo a purge md lrdp apparatus c m n m  20 
mL UV D1 H20 Gas chromatogniphy was used to dctcct th~  pnsence oi volauk orgdnics Lo 
compounds other than the ~ i k e  

Speutic sod samples were then dmctly heated and purged at 8O0 to 1oOC. The purpose of this 
mhal an(rlyt~cd pmccduxe war KI pmvldc a gmcs qudilicubon us to h e  presence of my V U 3  in 
thc f i l hde  881 soils The foIlowlng 1s a 1st of these wnples noms sample number conmncr 
type m p l c  wughr and approximate total VOC conrmtratlon 

detected 

BHl0018WS lube 
BH1015W5 Lube 
BH10017WS mbc 
BH10022WS tube 
BH10023Wq iube 
BH10027WS tube 
BHlOOlOWS 1Ubc 
BHlCUK)9WS tube 
BH10017WS hag 
BHlW18WS bag 
BH10006WS bag 
BH10007WF hag 
BH10019WS mbc 
BHlO9WS bag 
BH10016WS bag 
DiI  lQUl9WS hag 

14 8g 
16 5g 
18 3s 
19 fig is 4g 
15 7g 
23 2g 
25 3g 
18 8g 
20 3p 
1H 2g 
17 4g 
25 3g 
is sg 
21 6s 
15 9g 

Based on thew results belated sod samplc~ were propod for use m thc batch uilibnum an3 

BHl0016WS BH10017WS BH10022WS and BH1023WS Rcpxesentatlvc aliquau of w r h  
sod were taken md sent to IT'S Middlebrodc Lrrboratory on SLptcrnhct 22 and 25 for a baselrnc 
VOC chardcrenzatlon Results from thest: d y u s  contamed in h e  attachment wcrc recerved 
back on Octnbcr 7 and 12 Thuc results mdicate rhai the only VOC detected above the detecaon 
h i t  was ktm.hlorocthcnc and In all stunplcs icw than or qual to 30 pgkg. 

sod flushing mdtabhty study The soil samplw sclemd w m  BHl(I007WS B 3 lOOlsW~ 

Technology Development hlxxcdory 
304 Diredors Dnve Knaxville Temessee 37923 (615) 690-3211 FAX (615) 694 9573 

ITCtuwzuUcmbawholtyownodktbsldrcPyaflnrsmcrtlnocd7Wmakwy~ 



Thesc resulU indrcatc thar although RCRA VoCa ut present m Hilfsrdc 881 wls sclcckd 
parnples r e ~ ~ ~ v e d  by the SAL do not c o n m  hgh cnough conccnmcln.* nf thwc compounds to 
allow for a desorpuon ot flushing mdy to he conducted as initidly scopod- in the pmp0.d After 
mrcmdly rtmcwing the afrlatlan wc mcornmmd thc followng optxom! 

1 Re~unplc HilLwde M1 At thc same tune conduct a mon mttnsive ull~ty contra1 c k l  of 
;In sample, rctneveci for thc tmwbihty study to ensure lhat sods town su & ctcnt levels of VOCs 

2 k p l i l a  the batch cquilibnum dwarpuon study with nn adsorpbon study rn support of tbc 
fate and transport model Thc phyucal chcrmsffy of thc syytcm, mludmg kureacs and other 
m t s o n  C-~DCS could pmndc the necmsary i n f o m ~ o n  as to thc afXinxty and h&g 
mechantans of o m  compounds wth the scclccted sods h r n  Hillside 881 

3 
1 3 d  pnor LO use in thc ttcatab&ty study Rus qumu that only rcmoldcd ~ o r t  could bc u d  in 

J c  flusbg study It atso q u m  tha a de~rgnrrted timc penmi be allocated foralowtng thc 
organic compounds and scnl tn reach an eqlulrbnum pnor to uuuaang the ~Ussupg study Intend 
mearch and dcvclopment data gtnctatcd dunng 1991 uung this system and VOCs would bc used 
to provldc hc basis for th~s iype of study 

4 
based on the ncammendatrons &DOE and EPA 

A so11 flushma study could be cwnducted, however soil from the sm would have b bc 

'Ihe fial opuon is to condac? no trcatability sudy Thu must be evduatcd hy EG&G 

%odd you have MY qucsbons phsc  c d  me 



Corpoaaon 
oCtchr7 1992 
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IT CoIpodOn 
ocfDber7,1992 

V O u R l B  W N C  TARGET COMPOUND IS" 

cmssmaa 
n u  
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IT Crrrporatlon 
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